Purpose of review Avoidant/restrictive food intake disorder (ARFID) was added to the psychiatric nomenclature in 2013, but little is known about its optimal treatment. The purpose of this article is to review the recent literature on ARFID treatment and highlight a novel cognitive-behavioral approach, currently under study.
INTRODUCTION
Avoidant/restrictive food intake disorder (ARFID) made its diagnostic debut in 2013 with the publication of DSM-5 [1] . ARFID is a reformulation and expansion of the former DSM-IV diagnosis of feeding disorder of infancy and early childhood, and can occur across the lifespan. The hallmark feature of ARIFD is food avoidance or restriction, motivated by sensitivity to the sensory characteristics of food, fear of aversive consequences of eating, or lack of interest in eating or food. To meet criteria for ARFID, the food restriction or avoidance must lead to one or more consequences such as weight loss or faltering growth, nutritional deficiency, dependence on oral nutritional supplements or tube feeding, or psychosocial impairment. DSM-5 describes three example presentations of ARFID. In the first, individuals eat a very limited range of foods because of an inability to tolerate certain tastes and textures. In the second, individuals avoid specific foods or categories of food, or may stop eating altogether, for fear of aversive consequences of eating, such as choking, vomiting, anaphylaxis, or gastrointestinal distress.
In the third, individuals exhibit a lack of interest in food or eating. It is important to note that these three presentations are not mutually exclusive and can co-occur within the same individual [2] .
In addition to the heterogeneity of clinical presentation, ARFID is also quite diverse in terms of age, demographics, and comorbidities, highlighting the difficulty in identifying a universally applicable treatment approach. For example, ARFID has been reported in very young children [ 
AVAILABLE DATA ON THE TREATMENT OF AVOIDANT/RESTRICTIVE FOOD INTAKE DISORDER
As ARFID is so new, there is currently no evidencebased treatment suitable for all forms of the disorder. A robust literature that predates DSM-5 supports the efficacy of behavioral interventions for young children with pediatric feeding disorders [9, 10] . However, the generalizability of these approaches to individuals with ARFID -especially adolescents and adults -remains unclear. Below we summarize studies published since the 2013 advent of DSM-5 that describe the treatment of ARFID specifically. ARFID treatments recently described in the literature include family-based treatment and parent training; cognitive-behavioral approaches; hospital-based re-feeding including tube feeding; and adjunctive pharmacotherapy.
Family-based treatment and parent training
Several recently published case reports have described the use of family-based treatment (FBT) for children and adolescents with ARFID [11] [12] [13] . Such approaches are similar to FBT for anorexia nervosa in that parents are charged with the task of feeding, but differ from FBT for anorexia nervosa in that parents are asked to support their children in increasing not only dietary volume, but also dietary variety through repeated exposure to novel foods. At least two clinical trials of FBT for ARFID are currently underway [14, 15] . Another case report described the use of a behavioral parent-training intervention constituting differential reinforcement, gradual exposure to novel foods, and contingency management, resulting in the acceptance of 30 novel foods in a 6-year-old with limited dietary variety [16] .
Cognitive-behavioral approaches
Multiple published case reports and case series have described the use of various forms of cognitivebehavioral therapy (CBT) for children [13, 17, 18] and adults [5, 19] with ARFID. Common elements across CBT interventions for ARFID include regular eating [5, 13] , self-monitoring of food intake [5] , exposure and response prevention [13, 17] , relaxation training [18, 17] , and behavioral experiments [5] . In one case study, a 16-year-old boy was able to significantly increase his consumption of proteins, fruits, and vegetables, and significantly decrease his eating-related distress after 11 sessions of CBT supplemented with in-home meal interventions in which his mother reinforced the consumption of novel foods [17] .
Hospital-based re-feeding including tube feeding
Several hospital-based re-feeding programs have reported positive outcomes on eating and weight for children and adolescents with low-weight ARFID. One randomized controlled study prospectively evaluated the efficacy, among 20 boys and girls (ages 13-72 months) with ARFID, of a 5-day manualized behavioral treatment comprising structured mealtimes, escape extinction, and reinforcement procedures in a day hospital setting. Patients randomized to the study treatment exhibited significantly greater bite acceptance, grams of food consumed at mealtime, and fewer mealtime disruptions posttreatment compared with those in the wait list control condition [3 && ]. Another study described treatment response among 32 children and adolescents with ARFID treated in an eating disorders partial hospitalization program, reporting significant increases in weight and significant decreases in eating disorder behavior and anxiety from pretreatment to posttreatment after an average of 7 weeks [4 & ]. Treatment gains were maintained for at least 12 months in the subset of 20 patients who completed a follow-up assessment [20] .
KEY POINTS
There are no evidence-based psychological treatments suitable for all forms of avoidant/restrictive food intake disorder at this time.
The current evidence base for ARFID treatment relies primarily on case reports, case series, retrospective chart reviews, and a handful of randomized controlled trials in very young children. Treatment studies in adults are lacking.
ARFID interventions recently described in the literature include family-based treatment and parent training; cognitive-behavioral approaches; hospital-based re-feeding including tube feeding; and adjunctive pharmacotherapy.
New psychological treatments are currently being tested, including a novel form of cognitive-behavioral therapy for children, adolescents, and adults that can be offered over 20-30 sessions in an individual or family-supported format.
Several case studies have described the use of tube feeding to support inpatient nutritional rehabilitation among low-weight children and adolescents (ages 5-17 years old) with ARFID [21] [22] [23] . Of note, at least two studies have reported that patients with ARFID were significantly more likely than those with other eating disorders to require tube feeding during inpatient hospitalization [24, 25 & ]. Although tube feeding can be a life-saving measure in some cases of acute food refusal, a recent review described potentially iatrogenic effects of tube feeding, including long-term tube dependence and decreased oral intake [26] , highlighting the urgent need for future research on effective tube weaning protocols for individuals who require tube feeding.
Adjunctive pharmacotherapy
Three groups have recently published studies on pharmacotherapy as an adjunct to hospital-based treatment to facilitate meal consumption and/or weight gain in low-weight children and adolescents with ARFID. In one retrospective chart review, 14 children and adolescents demonstrated a significantly faster rate of weight gain after (versus before) being prescribed mirtazapine 
Summary of available data
Studies on the treatment of ARFID are sparse, and focus primarily on child and adolescent populations. Available data are limited to case reports, case series, and retrospective chart reviews, with a handful of randomized controlled trials in very young children treated in day hospital settings. Findings in adults are limited to case reports, with no larger scale studies on patients over the age of 18. Several groups are currently evaluating the efficacy of new psychological treatments for ARFID [15, 30] , but results
have not yet been published. Case reports and case series have highlighted the promise of family-based treatment, cognitive-behavioral therapy, and hospital-based re-feeding, with pharmacotherapy as an adjunctive rather than a stand-alone treatment.
Prospective randomized controlled trials are needed, particularly for adolescents and adults. ]. The goal of CBT-AR is to help patients achieve a healthy weight, resolve nutrition deficiencies, increase variety to include multiple foods from each of the five basic food groups, eliminate dependence on nutritional supplements, and reduce psychosocial impairment. CBT-AR is based on our cognitive-behavioral conceptualization of the disorder (Fig. 1) , which posits that some individuals have a biological predisposition to sensory sensitivity, fear of aversive consequences, and/or lack of interest in food or eating [2] . Specifically, those with sensory sensitivity may have heightened response to unfamiliar tastes and smells, those with fear of aversive consequences may have high-trait anxiety, and those with lack of interest in eating or food may have lower homeostatic or hedonic appetites.
THE COGNITIVE-BEHAVIORAL FORMULATION OF AVOIDANT/ RESTRICTIVE FOOD INTAKE DISORDER
The CBT model posits that individuals with such predispositions will be vulnerable to developing negative feelings and predictions about eating. For example, the patient with sensory sensitivity might feel disgust about novel foods and predict, 'Every time I have tasted a vegetable, I have gagged, so I will probably hate any other vegetable.' These negative feelings and predictions would logically lead the patient to begin restricting food intake. Unfortunately, this food avoidance has both physiological and psychological consequences that reinforce negative feelings and predictions. Physiologically, the patient may experience nutritional compromise, such as weight loss or nutrition deficiencies. Under these auspices, the patient may experience the predictable consequences of starvation such as becoming satisfied on smaller portions of food, and experiencing altered taste perception from nutrition deficiencies, thus reinforcing the cycle of restricting volume. Psychologically, the more the patient relies on the same foods again and again, the greater the just noticeable difference will become between the patient's preferred foods and novel foods, thus reinforcing the cycle of restricting variety.
COGNITIVE-BEHAVIORAL THERAPY FOR AVOIDANT/RESTRICTIVE FOOD INTAKE DISORDER
On the basis of our cognitive-behavioral model of ARFID, CBT-AR is designed to reduce nutritional compromise and increase opportunities for exposure to novel foods to reduce negative feelings and predictions about eating. CBT-AR is appropriate for the outpatient treatment of children, adolescents, and adults with ARFID (ages 10 years and more). CBT-AR is a flexible, modular treatment designed to last approximately 20 (for patients who are not underweight) to 30 (for patients who have significant weight to gain) sessions over 6-12 months. CBT-AR is appropriate for individuals with ARFID who are medically stable, currently accepting at least some food by mouth, and not receiving tube feeding. Patients who are under the age of 16 and/or older adolescents and young adult patients who have significant weight to gain can be offered a family-supported version of CBT-AR, whereas patients ages 16 years and up without significant weight to gain can be treated with an individual version.
CBT-AR proceeds through four broad stages (Table 1) [31 && ]. In Stage 1, the therapist provides psychoeducation about ARFID and CBT-AR. In addition, the therapist encourages the patient to establish a pattern of regular eating and self-monitoring by relying primarily on preferred foods, but also encourages early change by asking the patient who is not underweight to begin introducing minor variations in the presentation of preferred foods and/or reintroducing previously dropped foods. In contrast, the therapist encourages early change for patients who are underweight by asking them (often with family support) to increase their intake by at least 500 calories per day to support a weight gain of approximately 1-2 lbs per week.
In Stage 2, the therapist provides psychoeducation about nutrition deficiencies and supports the patient in selecting novel fruits, vegetables, proteins, dairy, and grains to learn about in Stage 3 that will support resolution of these deficiencies, encourage further weight gain, and/or ameliorate psychosocial impairment.
In Stage 3 -the heart of the treatment -the therapist selects the module(s) most appropriate to the patient's ARFID-maintaining mechanisms(s) including sensory sensitivity, fear of aversive consequences, and/or lack of interest in food or eating. For patients with multiple maintaining mechanisms, the therapist starts with the module addressing the primary or most impairing mechanism. Although Stage 3 interventions differ based on the specific module, the common element across all modules is exposure. For patients with sensory sensitivity, the therapist invites the patient (or family) to bring five novel foods to each session and asks the patient to nonjudgmentally describe each food's appearance, feel, smell, taste, and texture. The patient then selects foods to practice tasting throughout the week to facilitate habituation, and later works to incorporate larger portions of these novel foods into his or her day-to-day diet. For patients with fear of aversive consequences, the therapist works with the patient (or family) to create a fear and avoidance hierarchy of foods and eatingrelated situations that the patient fears will lead to negative outcomes. The therapist then conducts insession exposures to these foods and situations, and asks the patient to repeat these exposures for homework, to test the patient's predictions that the feared outcome will actually occur. Lastly, for patients with lack of interest in eating, the therapist introduces a series of interoceptive exposures (e.g. pushing one's belly out, gulping water, and spinning in a chair) to help the patient habituate to sensations associated with eating and fullness. The therapist also helps the patient remember what he or she enjoys about his or her preferred foods by describing their appearance, feel, smell, taste, and texture.
Lastly, in Stage 4, the therapist supports the patient in evaluating progress, co-creating a relapse prevention plan, and setting goals for the future.
CONCLUSION
The addition of ARFID to DSM-5 has drawn attention to the urgent need for research into its optimal treatment. Available data are limited to case reports, case series, and randomized controlled trials in specialized populations of children and adolescents; treatment studies in adults are lacking. New psychological therapies are currently being tested. One such approach is a novel form of cognitive-behavioral therapy for children, adolescents, and adults that can be offered over 20-30 sessions in an individual or family-supported format. Given the heterogeneity of ARFID, it is likely that different presentations will require different interventions, and that once clinical trials have been completed, patients can be matched to the treatment that is the best fit for their unique clinical needs. Sensory sensitivity: systematic desensitization to novel foods by repeated in-session exploration of sight, touch, smell, taste, and texture; specific, detailed plans for out-of-session practice with tasting and incorporation Fear of aversive consequences: psychoeducation about how avoidance maintains anxiety, development of fear/avoidance hierarchy, graded exposure to feared foods and situations in which choking, vomiting, or other feared consequence may occur Apparent lack of interest in eating or food: Interoceptive exposure to bloating, fullness, and/or nausea; in-session exposure to highly-preferred foods
